Application No. 10/808,300 
Attorney Docket No. 03180.0358 



AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1-3. (Canceled) 

4. (Currently amended) The-A_displacement correction apparatus of c l aim 1 , 
wh e re i n th e d i sp l ac e m e nt i nformation calculat i ng un i t compr ises : comprising: 

a curvature information storage unit configured to store curvature information of a 

reticle: 

a first insertion module configured to insert cooff i c i ontss coefficients into a curved 
surface approximating polynomial of the reticle based on the curvature information; 
[[and]] 

a first displacement information calculation module configured to calculate [[the]] 
displacement generated in the reticle bo i ng flattonod being fixed on a reticle stage of an 
exposure apparatus based on the curved surface approximating polynomial of the 
reticle : and 

a correction information calculation unit configured to calculate correction 
information correcting a projection lens of the exposure apparatus based on the 
displacement . 



5. (Currently amended) Tbe-Adisplacement correction apparatus 
wher ei n th e corroction informat i on ca l cu l at i on unit compr i ses: comprising: 
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a curvature information storage unit configured to store curvature information of a 

reticle: 

a displacement information calculation unit configured to calculate displacement 
generated in the reticle being fixed on a reticle stage of an exposure apparatus based 
on the curvature information; 

a coefficient calculation module configured to calculate a co e ff i ci e nt coefficients 
of a displacement correction polynomial [[for]] correcting a projection lens of the 
exposure apparatus based on the displacement; and[[,]] 

a correction information calculation module configured to calculate [[the]] 
correction information correcting the projection lens based on the coofficiont coefficients 
of the displacement correction polynomial. 

6. (Cancelled) 

7. (Currently amended) The-Adisplacement correction apparatus of c l aim 6 , 
whoroin tho disp l acem e nt i nformat i on ca l cu l at i on unit comprises: comprising: 

a curvature information storage unit configured to store a first height measured 
between a surface of a reticle and a first reference plane set for the reticle and a 
position coordinate on a surface of the reticle at which the first height is measured: 

a height calculation module configured to calculate a third height[[,]] by_ 
subtracting a second height measured between a surface of [the] a reticle stage of an 
exposure apparatus and a second reference plane set for the reticle stage from the first 
heightO: 
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a second insertion module configured to insert coefficients into a curved surface 
approximating polynomial of the reticle by considering the flatness of the reticle stage, 
using the third height and a position coordinate on the surface of the reticle stage at 
which the first and second heights are measured; [[and,]] 

a second displacement information calculation module configured to calculate the 
displacement gonoratod in a changod shap e of tho rot i c l o whon adhorod to tho roticlo 
stage generated in the reticle being fixed on the reticle stage , using a curved surface 
approximating polynomial of the reticle [[takenll taking the flatness of the reticle stage 
into consideration ; and 

a correction information calculation unit configured to calculate correction 
information correcting a projection lens of the exposure apparatus based on the 
displacement . 

8-10. (Cancelled) 

1 1 . (Currently amended) Ifre-An exposure system of claim 8 , whoro i n th e 
disp l acomont i nformat i on calculation unit comprisos: comprising: 
an exposure apparatus: and 
a displacement correction apparatus, comprising 

a curvature information storage unit configured to store curvature 
information of a reticle. 
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a first insertion module configured to insert coefficients into a curved 
surface approximating polynomial of the reticle based on the curvature 
information^; and]] 

a first displacement information calculation module configured to calculate 
[[the]] displacement g e n e rat e d i n tho rot i c l o bo i ng flattonod generated in the 
reticle being fixed on a reticle stage of an exposure apparatus based on the 
curved surface approximating polynomial of the reticle ; and 

a correction information calculation unit configured to calculate correction 
information correcting a projection lens of the exposure apparatus based on the 
displacement . 

12. (Currently amended) Ifre-An exposure system of cla i m 8 , wh e r e in th e 
corr e ction i nformation ca l culation unit compr i sos: comprising: 
an exposure apparatus: and 
a displacement correction apparatus, comprising 

a curvature information storage unit configured to store curvature 
information of a reticle; 

a displacement information calculation unit configured to calculate 
displacement generated in the reticle being fixed on a reticle stage of an 
exposure apparatus based on the curvature information; 

a coefficient calculation module configured to calculate coefficients of a 
displacement correction polynomial [[for]] correcting a projection lens of the 
exposure apparatus based on the displacement; and[[,]] 
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a correction information calculation module configured to calculate [[the]] 

correction information correcting the projection lens based on the coefficients of 

the displacement correction polynomial. 

13. (Cancelled) 

14. (Currently amended) The-An exposure system of cla i m 13 , wher ei n tho 
d i sp l ac e mont i nformat i on ca l culation unit comprisos: comprising: 

an exposure apparatus; and 

a displacement correction apparatus comprising: 

a curvature information storage unit configured to store information of a 
first height measured between a surface of a reticle and a first reference plane 
and a position coordinate on a surface of the reticle at which the first height is 
measured: 

a height calculation module configured to calculate a third height, 
subtracting a second height measured between a surface of [[the]] ajeticle stage 
of an exposure apparatus and a second reference plane set for the reticle stage 
from the first height[[,]]; 

a second insertion module configured to insert coefficients into a curved 
surface approximating polynomial of the reticle by considering the flatness of the 
reticle stage, using the third height and a position coordinate on the surface of 
the reticle stage at which the first and second heights are measured; [[and,]] 
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a second displacement information calculation module configured to 
calculate [[the]] displacement gonoratod in a changod chapo of the rotic l e whon 
adh e r e d to tho rot i c l o ctago generated in the reticle being fixed on the reticle 
stage , using a curved surface approximating polynomial of the reticle 
rrtakenll taking the flatness of the reticle stage into consideration ; and 

a correction information calculation unit configured to calculate correction 
information correcting a projection lens of the exposure apparatus based on the 
displacement . 

15-16. (Cancelled) 

17. (Currently amended) The-An exposure method of claim 15 , whoro i n the 
ca l culat i ng tho disp l acomont Gomprisos; comprising: 
measuring curvature information of a reticle; 

inserting coefficients into a curved surface approximating polynomial of the reticle 
based on the curvature information; [[and]] 

calculating [[the]] a displacement generated in the reticle boing flattonod being 
fixed on a reticle stage of an exposure apparatus based on the curved surface 
approximating polynomial of the reticle; 

calculating correction information correcting projection lens of the exposure 
apparatus, using the displacement; 

correcting the projection lens by using the correction information; and 
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exposing the reticle fixed on the reticle stage to a wafer, using the projection lens 

corrected . 

18. (Cancelled) 

19. (Currently amended) Ihe-An exposure method of c l a i m 1 8 , whor e in 
calcu l at i ng tho d i eplacomont compr i s i ng, comprising: 

measuring a first height between a surface of a reticle and a first reference plane 
set for the reticle and a position coordinate on a surface of the reticle at which the first 
height is measured: 

calculating a third heightff.1 1 bv subtracting a second height measured from a 
surface of [[the]] a reticle stage of an exposure apparatus and a second reference plane 
set for the reticle stage from the first height[[,]]; 

inserting coefficients into a curved surface approximating polynomial of the reticle 
by considering the flatness of the reticle stage, using the third height and a position 
coordinate on the surface of the reticle stage measured at which the first and second 
heights are measured; [[and,]] 

calculating [the] displacement generated in a changed shape of the reticle wh e n 
adhorod to tho rot i clo stago being fixed on the reticle stage , using a curved surface 
approximating polynomial of the reticle fftakenl ltaking the flatness of the reticle stage 
into consideration; 

calculating correction information correcting projection lens of the exposure 
apparatus, using the displacement: 
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correcting the projection lens by using the correction information; and 

exposing the reticle fixed on the reticle stage to a wafer, using the projection lens 

corrected . 

20. (Currently amended) A computer program product , embedded in a 
tangible medium, for executing an application on a displacement correction apparatus, 
the computer program product comprising: 

instructions for reading curvature information of a reticle from a curvature 
information storage unit; 

i nstruct i ons for calcu l ating displacem e nt g e n e ratod in th e r e tic le b e ing fixod on a 
rotic l o stago of an oxposuro apparatus, basod on tho curvaturo informat i on; 

instructions for inserting coefficients into a curved surface approximating 
polynomial of the reticle based on the curvature information; 

instructions for calculating displacement generated in the reticle being fixed on a 
reticle stage of an exposure apparatus based on the curved surface approximating 
polynomial of the reticle; 

instructions for calculating correction information [[for]] correcting a projection 
lens of the exposure apparatus, using the displacement; and 

instructions for storing the correction information in a correction information 
storage unit. 



